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Box No. I Basts of the report ~ 




1 • o^tT^lZ^t^:^ 0 * " Wd ° n inte^^8ti0na, apphcat> ° n « «"W - ^ was filed. u n ,Sr 

Q This report is based on translations from the original language into the following language 
which is the language of a transUtion furnished for the purposes of. 

1 | international search (under Rules 1 2.3 and 23. 1 (b)) 
1 | publication of the international application (under Rule 12.4) 
I | international preliminary examination (under Rules 55.2 and/or 55.3) 
2. With regard to the elements of the international application, this report is based on {replacement sheets which have been 

[ | thc international application as originally file<I/rumished 
\X] the description: 

pages 1-2,8-16, 21 (abstract) as originally medVfurnished 

pages* 3-7 received by this Authority on 4 August 2004 with the letter of 4 August 2004 
P a E«* received by this Authority on with the letter of 

fx] the claims: 

pages as originally liledVfumishcd 

pages* as amended (together with any statement) under Article 2 9 

pages- 17-19 received by this Authority on 4 August 2004 with the letter of 4 August 2004 
pages* received by this Authority on with the letter of 

|X] the drawings; 

pages 1/4-4/4 as originally ttled/nnnishcd 
pages* received by this Authority on with the letter of 
pages* received by this Authority on with the letter of 
□ a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 
3 * S ma ^ ndl ^ te haveresT3ncdinmec^cell2Honon 
( ] the description, pages 
fx] the claims, Nos. 20-27 
I | the drawings, sheets/figs 
| ) the sequence listing (specify): 

1 1 anv table(s) related to the sequence listing (specify): 

4. Q This report has been established as if (some of) the amendments annexed to this reoort and u , u 

made, since thev have hrm mnei^^ *~ v . . , itP 1015 rc porx and listed below had not been 

70.2(c)) cons.dexod to go beyond .he duclosure « filed, as indicated in &» Supplemental Box^ule 

the description, pages 
f~] the claims, Nos. 
| | the drawings, sheets/figs 
| | ine sequence listing (specify): 

1 1 ^ble(s) related to the sequence listing (specify): 
If item 4 applies, some or ail of those sheets may be marked "superseded. " 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty inventive 

atations and explanations supporting such statement inventive 



International application No. 
PCT/AU2(>a4/OO 00QS 
step or industrial applicability; 



1 . Statement 

Novelty (N) 



Inventive step (IS) 



Claims 


1-19 






YES 


Claims 




NO 


Claims 


1-19 


YES 




Claims 




NO 


Claims 
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Claims 




NO 



NOVELTY AND INVENTIVE STEP 

treating the mixture below the melting poinYof dil^t ""^compound and a diluent and heat 
None of the documents cited in the International Search Report discloses rh™ 

treatment at below the melting point of the diluent. The SKSSfim US^T* * C ° nduCt thc hcat 
a mixture of nano-sized aluminium hydroxide and arnntn^wYf !?t l*' dl ^ ,oses a ' h «« treatment of 
Hence, the claims are novel and inventive ^SgSTStSS ( ***** ^ = 19 °° C) * 600 * C 
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starting materials, i e the sa if a 

as a f irst step Th ! —Pletely dissolved 

cep - Th e process of MercJc < o 

conducted at hioh i- Pm na.,. . rC>r ls Preferably 

high temperatures between 900 and 1400°c. 

The present invention was developed with a • 

providing an alternative process for rl ^ t0 

substantially discrete plate- "e alpha y °< 

with a high aspect ratio ? P""«*« 

It will be clearly understood that a ]th., u 

*** pu bliC4tions are „ ferred ^ z\ ° 9 *r r r use 

does not oon stitut6 an adloisslon th * » 

part of the rf ,m m «n these form a 

^ ox the common general knowledge in the 

Australia or in any other country. in 



20 



Throughout this specification and in the aon.nH h , 

the term -comprising" is used a PP e "ded claims, 

^ usea laclusivelv •> ^ . , 

that there may be other features and/oJ ' """" 
the invention not expresslv def7 ! P * included *" 

features or steps lubs! , ° r COm P" h ^ded in the 

- other ^rS^^"- - «-t 
apparent from the s^^J^ aH ^ ^ 



Summary of the T nventlon 

comprising the steps of: ratio, the process 

forming a mixture of nano-si 2ed DarH , 

30 aluminium D r Bcll r.,,r . Si2ecl Particles of an 



axum.nium precursor compound and a iu „ . 
fraction of a diluent; and' «««xc*.»t 



volume 



heat treating the mixture to , orm 

discrete plate-like aln h a ■, " substantially 

alpha alumina parti<-i ^ • 

the diluent, characterised in tlJt tit ^ 

35 treating the mixture is conducted bel k ? ° f heat 

of the diluent. "ducted below the melting point 

The term nano-si zed would be readiu 

— - «- ^ « t r;r- :r;™ - t ™: 
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smaller than one micron in size. The preferred ■ 
for the nano-sized particles of the p "" 
less than lOOnm an, preferably leSS than 50^ 

5 It is to be clearly understood that the product of the 
Process need not comprise only alpha alumina particles Tor 
example, g amma alumina particles may also he p "senT 
Moreover, the temperature for the step of heat treaL 
be selerhP^ ^ near treating may 

Preferably the „ an o-sized particles 
precursor ™ pouna are subst:a „ tiall dia „, t . * 
close agreement between the averaae , , 

20 determined using acanni „ s Z^JZ ^ 

light scattering pa rticl. size analysis. 

Preferably. the DIO<;ess futthar incl 

removing the diluent from the substantial^ dJ " °* 

25 like alpha alumina particle, J£ 1 " 

treating. alter the step of heat 



35 



The term -diluent" here is used to describe 

solid or lig uid form that .. dilut j! SC " be 3 ""stance in 

added to help maintain separation of the J^T" T " 

the precursor , lmi „ a compound a „ d/or ^e pHte J"" 

alumina particles throughout the process The d 1 

react with the aluminium pracutst f r ' V 

as a spectator. compound or be present 

Preferably, the diluent is soluble in a 
selectively removes the diluent and does not 

Plate-like alpha alumina particles and U With the 

the diluent after the ste'p of hea t tre^ °' 

u creating comprises the 
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"ep of washing with the solvent m 

solvent is water or an alcohol. Preferably the 

Preferably, the sufficient volume fracH 
5 « at least 30, of the total volume Z"^^ ™™ 

alpha ai umi „a particl _, a " 9S P late -->i*e 9ro ut h of the 

» -"—« i. a saxt auch'a "' »««-.«. A preferred 

"IPhate or sodium " sulphate. pota„ iura 

A mineraliser in thP f>^« * 
• ao ded to the .iluent to^ol .* ~* 
preferred me tal f^. « ^7"- 
fluoride, aluminium fluoride and ! flu ^id e/ calcium 

(cryolite, . ^ SOdlum aluminium fluoride 

Jhe conditions for heat treatment of t h. ■ 

the particular diluent or diluent J , m:LXtUre de P e "<* on 

The advantage of usina a * ^ llUMt "«»«.li,e r system use 

step of heat t 7ea t ino ent ~ mineraliSer is ^hat 

-.Perature than for ~^ - a iower 

Preferably, the step of heat m 

conducted below the diluent-min« the fixture is 

-intain separation be \r:nThe X pl S a e te " ~** " 

they form. 6 P lat e-li)ce particles as 

Preferably, the aluminium precurso,- 

hvdroxide. Aluminium P hy l~ C ~« ^ aluminum 

available, easy to handle and"** * 

aluminium oxide. readxly dehydrates to form 

The process described i n W0 99/5975, , 

herexn by reference may be used ^ inco ^ated 

^screte nano-si 2e d particles of an^ 

compound as the starting material for the rT^ P " CU "~ 

r the Process according 
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nvent ion . 
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to the first aspect of the present i 

Other suitable aluminium precursor , 
•lu-lnlu. sulphate, aluminfum 

chloride. with these precursor J» \ aluminium 

Preferably furt her cojrises the Z7s V ^ Pr ""' 

aluminium precursor compound with . ^! * ^ 

as sodium hydroxide in accordance wrth th SUCh 

in the applicant's International ^ descr ^ed 

the contents of which are T ^^ation WO 99/5975,, 

whxch are incorporated herein by reference. 

According to a second aspect of the present • 
is provided a process for rK P Mention there 

discrete ultrafine P ate-lite' ° f substantial!, 

Mgh aspect ratio, £ pro ^ c ^ g ^ —g a 

dispersion of nano- S i zed particles ' to *>™ • 

aluminium compound in the diluent- and lntermediate 

nano-::::: 3 ::;^:::: TTi^r^ to — «- 

:Lr ™ai ly discrete ^^n^rrs^ 

" Preferably the process further comprises th 

removing the diluent . such that I ■ ^ SteP ° f 
Particles are left behind in the " plate "^ 

powder. Preferably the stec Q f °* " ul «=««»- 

includes the step ' of wa I removing the diluent 

30 selectively dissolves °L d^nt ^ 3 «** 
the P late-li k e alumina particles Ieacti ^ with 

--n\^ - d t yP i caily be 

35 aluminium compound would tyZt^ h °*T' *** 

yPlCally be ^minium hydroxide. 

According to a third asoect or -k 
. is provided a product In ^ there 
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following applications: soft focus 

Pi—... ceramic co„po„e„ts Tie "II""' 

coatings. le Coatln 9S, and hard 

5 The plate-liJce a i pha alujnina ^ 

accordance with the various aspects of !k 
invention having an aspect ratio of width to H 
between l:i 0 and 1-10O aT .H diameter of 

■ appiice ti o„ Ior uhich th p e P o„ d :;; it:° on r p " ticui " 

" k e , lumina part±cles hav p e " 1 ;; e e t ;;""" d - »• Pl «.. 

microns. Preferably the Diet. , t " »««<aen 0.1 to 30 
thierness or oetwee'n 5 o e^ 2 Vo „t * 1Umina """^ -~ - 

Brief Description of Drawing s 

Process for the production of ultrafine , ° f ^ 

P ar tiC i es will now be descr^rir^r^r'r aiumina 

example, only, with re ference to the . 7 ° f 

in which: thB acco ^Panyi ng drawings, 

inter™ „eoe in aC coJl n ee u ^ E ^p le T ' *» «• 

Figure 3 is a Scanning Electron «• 
Pl ate- lik e particies M , J J^J^^"! 

Figure 4 is ^ Q ^ x l ~ n Sample 3; 

P-te-aLe pertio.es ™„ ac T" —in. 

maae in accordance uit-K 
Figure 5 is - „ " Ce Wlth Example A; 

•i« distribution o "STl. WPrMentiti0n Sh ° Wi ^ the 
Particles of Figure 4 " ° f the P*"-!!*. 

Figure 6 is a Scanning Electron M - 
Pl3te-l ike particles made in ^ Ml «°*"P* of alumina 

accordance with Example 5; 



rJDED SHEET 
(PEtfAU 



PCT/AU2004/000005 
" 17 ~ Received 04 August 2004 



CLAIMS: 



1. A process for the production of plate-lite *i 
particles comprising the steps of: 

forming a mixture of nano^sized particles of an 
aluminium precursor compound and a sufficient volume 
fraction of a diluent; and Ume 

heat treating the mixture to form substantially 
discrete plate-like alpha alumina particles 
the diluent, characterised in that the step of heat 

TTlZL^* ±S C ° ndUCted bBlOW ™— Point 

2- A process for the production of plate-like alumina 
7 tlCleS to claim 1 father comprising the s 

of removing the diluent after the step of heat treating. 

Particle^"" ^ Pr ° dUCti0n ° f Plate-li k e alumina 

particles according to claim 2 wherein the diluent is 

"oT th " .V° 1Vent ° f " mOVin * the 

from the mixture comprises the step of washing with the 

solvent after the step of heat treating. 

particles r ° a CeSS H f0r ^ Pr ° dUCti ° n ° f PLf-lilc alumina 
particles according to claim 3 wherein the solvent is water 
or an alcohol. water 

Particles^ 6 " ^ PX °* Mim ° f P^te-like alumina 

particles according to any one of the preceding claims 
wherein the sufficient volume fraction of the diluent is at 
least 80% of the total volume of the mixture. 

Particle^ 00 " 3 ^ ° f Plate-like alumina 

particles according to any one of the preceding claims 
wherein the diluent is a metal salt. 



7. A 



process for the production of plate-like alumina 
es according 
selected from the 



particles according to claim 6 wherein the metal salt is 



group comprising; sodium sulphate. 
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potassium sulphate and/or sodium chloride. 

8- A process for the production of plate-like alumina 

furth aCC ° rding t0 «* ° f preceding claims 

further comprising the step of adding a mineraliser to the 
diluent to form a diluent-mineraliser system. 

9. A process for the production of plate-like alumina 
particles according to claim 8 wherein the mineraliser is a 
metal fluoride. 

10. A process for the production of plate-like alumina 
particles according to claim 8 wherein the metal fluoride 
is selected from the group comprising further comprising; 
sodium fluoride, calcium fluoride, aluminium fluoride 
and/or sodium aluminium fluoride. 

11. A process for the production of plate-like alumina 
particles according to any one of claims 8 to 10 wherein 
the step of heat treating the mixture is conducted below 
the liquidus of the diluent-mineraliser system. 

12 A process for the production of plate-like alumina 
particles according to any one of the preceding claims 
wherein the aluminium precursor compound is selected from 

S uLhate OUP , C ° mPriSing; hydroxide, aluminium 

sulphate, aluminium nitrate and/or aluminium chloride. 

13 A process for the product±on of p;ate _ like alumina 
particles according to any one of preceding claims wherein 
the nano-sized particles of the alumina precursor compound 
are ^substantially discrete. 

14. A process for the production of ultrafine plate-like 

alumina particles having a high aspect ra n n . • 

steps of: aspect ratio comprising the 

and a ml11 ^ 9 ' °* " Precursor compound 

and a sufficient volume fraction of a diluent to form a 
dispersion of nano-sized particles of an intermediate 
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aluminium compound in the diluent; and 

15. A process for the production of plate-lite »i • 
particles accordinq to c l aim i» - ^ P ll - Jce alur "ma 
of removing the diluent xrom th ^^ ^^ the step 
heat treating. ^ ""^ * fter the P of 

16. A process for the production of plate-lite .i 
particles according to claim 19 wherein the , 
removing the diluent comprises the step of v, ? ° f 
solvent which selectively' dissolves Z A^Tll^ * 
reacting with the P late-li ke alumina particles 

17- A process for the production of Diate ,sv 

alum™ x L C ° mPOUnd 15 3lU — or 

18. A process for the production of plate-lite ■ 

Particles substantially as herein described with r f 

to and as il iust ra t ed in any one of the ^1^3 ^~ 

pa 9 ;ti:i e rsTs s tan f tTaii h ; as pr r uction rf of piate - aike 

to and as illustrated f " W±th "ference 

s illustrated in any one of the Figures 3 to 7 . 
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